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The U.S. Fish and Wildlife Service is the principal Federzl agency responsible for conserving, protecting and
enhancing fish and wildlife and their habitats, The Service manhages 511 national wildlife refirges covering

- 92 million acres as well as 65 fish hatcheries. The agency also enforces Federal wildlife laws, manages
migratory bird populations, stocks recreational fisheries, conscrves and restores wildlife habitat, administers
the Endangered Species Act and helps foreign govqnmenls with their conservation efforts, The Service
oversees the Federal Aid program that funneis Federal excise taxes on angling and bunting equipment to
state fish a.nd wildlife agencies for fish and wildlife restoration programs.

The Service's environmental contaminants program includes research, field appraisals and recommmdaﬁons-
to identify, evaluate, predict and avoid or lessen effects of contaminants in fish, wildlife dnd their supporting

ecosystems.

Disclaimer

Mention of trade names or commercial products does not constitute endorsement or recammendation for use
by the U.S. Fish and Wildlife Service or Department of Interior. No author assumes any liability or
responsibility for damages (including consequential) caused by reliance on the materials presented, or from
the use of any information, map, apparatus or method of processing disclosed in this report. The right is
reserved to make changes without notice in specifications and materials contained herein.
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Announcement

Equal opportunity to participate in, and benefit from, programs of the U.S. Fish and Wildlife Service is
available to all individuals regardiess of age, race, color, national origin, religion, sex or disability. Persons
who believe they have been discriminated against in any program, activity or facility operated by the U.S.
Fisl and Wildlife Service should contact: '

. U.S. Department of Interior-
{ Office of Eg

1849 C Street, N.W.
Washingion, DC 20240
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Introd_uct_ion

Over the past several years, U.S. Fish and Wildlife Service (USFWS) personnel
have monitored habitat quality along the Mississippi River as part of their trustee
responsibilities. The results of these monitoring activities indicated that very
elevated concentrations of heavy metal pollutants weré observed in the Middle
Mississippi River and in Joachim Creek around the confluence of these two
waterways (south of the City of St. Louis, Jefferson County, Missouri).

Recently, personnel from other Federal and State research, enforcement and
response agencies have started to discuss and coopcratlvely mvest:lgate the

— Lunlﬁﬂﬂﬂaﬂt pI'UblEHIS'fﬁf’thlS‘Slte eSS —

This report was prepared to organize and interpret the existing environmental data
for this part of the Mississippi River. The report follows steps one and two of the
Eight - Step Process for ecological risk assessment developed by the U.S.
Environmental Protection Agency (USEPA 1977). The first two steps of an
ecologlcal risk assessment are also known as the screening level because the
purpose is to compare the site chemistry data with literature based toxicity values
to screen for contaminants that may cause risks. The procedures for the first two
steps are outlined below are developed in the following pages of this report.

Step One: ,
- 8
. Develop preliminary site history and site ecology information
& ° Formulate potential contaminant problems (Problem Formulation)
Step Two:
. Compile relevant toxicity reference data from llterature SOurces (Tox;cnty
Evaluation)™ - '

Organize site environmental chermstry data (Exposure Estlmate)
- Compare site chemistry data to toxicity reference data (Risk ¢alculat10n)

Uncertainty Analysis
Initial conclusions and decision point to continue the assessmerit .

A complete ecological risk assessment can accompany the human heath risk
assessment for a site as part of a remedial investigation. The risk information is
used during the feasibility study phase to engineer remedies that are protective of
human health and the environment. A properly designed ecological risk
assessment will provide site specific contaminant affects levels which allows

natural resource trustees to estimate the ecological risks associated with each of
~ the remediation alternatives and to restore habitats to baseline conditions.
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Figure 1. Location of the Doe Run lead smelter, Herculaneum, Jefferson
County, Missouri. '




Site History

The site is adjacent to the small city of Herculaneum which is about 30 miles
south of the Saint Louis metropolitan area. Between the town of Herculaneum, -
-the Mississippi River and Joachim Creek is a lead smelter that has been in

. operation.since the mid 1800's and is now operated by the Doe Run Company..
The Doe Run Company mines and refines lead ore. The Company’s
Herculaneum facility contains a primary stage smelter.

The smelter facility has wastewater discharges under a Clean Water Act permit
into the Mississippi River. There appears to have been incidents where this

.. discharge. has.exceeded.established permitlimits.for.short.periods.. The smelter .. emiin

facility also has stormwater discharges into Joachim Cregk which are not
permitted at this time. The Company is in the process of amending the existing
wastewater discharge permits with the state regulatory office to include
stormwater discharges. The City of Herculaneum also has a discharge structure
into Joachim Creek for its sewage treatment plant which appears to contain heavy
metal contaminants that are not expressed in the permit limitations at this time. -

The smelter has several air emission points under a Clean Air Act permit. Site
specific studies are on-going to develop a State Implementation Plan (SIP) for thls
area because of air quality non-attainment problems. :

Large voljuncs (estimated between 25 and 40 surface acres) of solid waste
material generated by the smelter facility are stored in the floodplain of Joachim
Creek near the mouth to the Mississippi River. There doés not appear to be any
protective barriers to stop erosion (especially during flood events) of the solid

- waste into nearby rivers. Refer to the photographic record in Appendix B.

Site Ecology

The area around the confluence of the Middle Mississippi River and Joachim
Creek contains open water, seasonal wetlands and bottomland hardwood forest.
tracts. The river and creek bottomlands are flooded a few to several times per
year related to snow melt and seasonal storms. These habitats support a variety of
fish and wildlife including species under the trusteeship of the USFWS. Trust
species include migratory birds and endangered species. A wide variety of
migratory birds use these habitats during the breeding season and during
migration times.” There are migratory birds that use the site throughout much of
the year such as red-tailed hawk, belted kingfisher and great blue herons. The

- Federally listed threatened bald eagle was observed using the site. The site

contains suitable habitat and ts within thie tange of the Federally listed endangered
fish species the pallid sturgeon.



Step One: Problem Formulation

Potential Contaminants Pmblefns

Floodplain soil, river sediments and surface waters are polluted with several
heavy metal contaminants that include arsenic, cadmium, copper, lead, nicke! and

Zinc (Appendix A). These contaminants may be at concentrations that are toxic to
. desirable plants, invertebrates and fish that come in direct contact with the

polluted media. The solid waste material in the floodplain caused mortality to
larval fish in a recently conducted standard toxicity test (Appendix A).

L

pose risks to animals. Moderately contaminated soil may produce earthworms
and support plants that are not killed by direct exposure. The earthworms may
accurnulate the contaminants in their body and plants may accumulate
contaminants in the leaves and fruit. Animals such as the shrew, robin and
woodcock that eat the worms may be at risk. Herbivores such as the white-footed
mouse and cottontail rabbit that eat the plants may be at risk. Fish from the river
or creek may be contaminated and at risk from direct exposureto pollutants in the -
water or river sediments. Mink and fish-eating birds such as the kingfisher, great-
blue heron and bald eagle that feed on these fish can be exposed to levels of
contaminants that may affect their health. There may be health risks to predators
such as the red-tailed hawk that eat the contaminated prey items (mice and .
rabbits). Highly contaminated-dust and soil particles may also coverfood items
for wildlife and contribute to the risk. The availability of site soil, sediment and
water contaminants to bicaccumulate in fish, mice and bird tissues is confirmed
by chemistry tests completed by the authors (Appendix A). .

Tentative Ecological Receptors

Receptors are grouped as aquatic or terrestrial and by the way the organism céines -
in contact with the contaminated media. Aquatic exposure pathways are grouped
in an aquatic model and likewise for the terrestrial pathways. The aquatic model
developed for this assessment includes the direct contact (water and sediment)
pathway for common freshwater invertebrates that live in river or wetlands and
the fish-to-great biue heron (Ardeq herodias) food chain pathway. The terrestrial
model developed for this assessment includes the direct contact (soil) pathway for
common invertebrates and plants and the earthworm-to-American robin (Turdus
migratorius) food chain pathway. The terrestrial model also includes the mouse-
to-red tailed hawk {Bureo jamaicensis) food chain pathway. The estimate of risk
for these receptors may be viewed as indicators of ecological health problems for

the site that includes chemical toxicity for many different species that inhabit the
area and the loss of important food resources for these species.

4




Toxicity Evaluation
Direct Toxicity

Modeling the direct toxicity of contaminated water, sediment, and soil is done by

dividing the concentration of 2 contaminant found at the site by a toxicity '

reference value also known as an ecotoxicological benchmark for that

contaminant. The benchmark is a concentration of the contaminant that has been

shown to have little or no adverse affect on biota. Benchmarks used in the direct

toxicity models are specific to the media (water, sediment or soil) and biota

(plants or invertebrates). For the models the maximum contaminant concentration

_for.a.particular. media.and.pathway.is.divided.by.the Jowest available-benchmark. ... s

and the result is referred to as the hazard quotient (HQ). HQ less than one
indicates likely no risk and an HQ equal to or greater than one indicates that there

is the potential for risk.

There are several readily available databases that contain ecotoxicological
benchmarks for aquatic life for water and aquatic sediments. These benchmarks
were typically derived from data for a variety of freshwater organisms. We
selected four databases for this assessment that include USEPA Region III risk
screening levels, Oak Ridge National Laboratory screening numbers, USEPA
Waste Site EcoTox numbers and the USEPA Ambient Water Quality Criteria.
Typically the lowest available value is selected as a conservative approach.
~ b
There are fewer readily available databases that contain ecotoxicological "
benchmarks for soil dwelling invertebrates and plant processes. A couple of
databases exist and include USEPA Region IH risk screening levels and Oak
Ridge National Laboratory screening numbers,

Indirect Toxicity

Modeling the food chain transfer toxicity for wildlife from ingesting contaminated
food items becomes more complicated. A dose formula is constructed that ‘
includes several parameters. The dose formula parameters include receptor body ’
weight, daily food and water ingestion rates and contaminant concentration in the
food item which is based on the maximum concentration in a media and the
bioaccumulation factor. The dose formula calculation is expressed as daily dose
of the contaminant consurned by the receptor in milligrams/Kilogram-day/body
. weight. This number is then divided by a benchmark representing a daily dose

that has little or no observed affect on the receptor. The resulting number is the_
HQ. The HQ may be set at one and the formula back calculated to get a '

contammanis atfects Tevel in the tood item or media. Receptor benchmarks are
available in various reference documents and in the scientific literature.



Step Two: Exposure Estimates and Risk Calculations

Eiposure Estimates

The maximum contaminant concentrations for the various media were used as an
estimate of exposure for the aquatic and terrestrial models to screen for
contaminants of concern and contaminant pathways (Table 1). The maximum
concentration is used versus the average or other data in the screening level phase
as a conservative approach. Environmental chemistry data for the various media
were available from the USFWS monitoring activities and 1998 USEPA field

mvestlgatlons

Summary of Momtonng Data and Field Investlgatmn Data

The below described data were generated by the USFWS except where noted
otherwise (raw data in Appendix A).

Upland Soils: Four soil samples were collected in November 1997 at a city park

—-and baseball diarnond located west of the smelter facility air stacks. This .
direction may be toward versus down gradient of prevailing winds based on
meterological wind data for the City of St. Louis. The data range was 140 to 1000
milligrams lead per kilogram on a dry weight basis. An average background
concentration for soil lead is about 20 milligrams per kilogram on a dry weight
basts. D

River Floodplain Soils: Six Joachim Creek floodplain substrate samples adjacent
to the slag pi]_eg were collected in March 1998 during a joint USEPA and USFWS

field investigation. The data range was 109 to 26,900 milli grams lead per
kilogram on a dry weight basis.

River Channel Sediments: About sixteen aquatic sediment samples were collected
between 1989 and 1995 at various locations downstream of the smelter facility in

the main channels and channe} borders for the Mississippi River and Joachim
Creek. The data range was from normal up to 7,720 mllhgrams lead per kilogram
on a dry weight basis. An average background lead concentration for aquatic
sediments in Illinois streams is <60 milligrams of lead per kilogram on a dry

weight basis.

Surface Water: About eleven surface water samples were collected between
January and March 1998 from flowing floodplain ditches and floodwater pools in
Joachim Creek floodplain. The samples were collected during a joint USEPA and

USFWS field investigation. The data range was 10.4 to 13,300 micrograms lead
per liter. The water hardness was about 380 milligrams per liter as Ca-carbonate.

6




Table'l. Maj

(imum contaminant concentrations in the surface waters, aquatic sediments and soils (Qonrce of the

Ellata source is listed in parenthesis).

il

Contaminant

Surface Water Surfac-e Water

River Sediment Upland Soil ‘ Floodplain Substrate

‘micrograms/Liter Micrograms/Liter milligrams/Liter, dry wgt. milligrams/Liter dry fwegt. milligrams/Liter dry wgt.
(USFWS') © (USEPAY) (USFWS) (USFWS) =._ (USEPA)

Arsenic 8.22 15.3. - 307

Cadmium 8 - 4270 33.0 1150

Copper --11,800 1,060, i 1,700

Lead 40 - 13,300 7,720 1,000 26,900

Nickel ~ 120 8,730 98.0 - ‘ i 197.0

Zinc 600 310,000 29,400 ] 99,900

' U.S. [Fish and Wildlife Service

2 ~ U.S. Environmental Protection Agency
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Fish: Nine whole fish samples were collected between 1992 and January 1998 from
locations dovwnstream of the smelter facility in the Mississippi River and Joachim Creek.

~ The data range was 0.414 to 7.476 milligrams per kilogram on a wet weight basis. Fish
collected from reference areas without an apparent significant source of lead
contamination had a range of not being detected up to 0.297 milligrams lead per kilogram .

- on a wet weight basis.

o

Mammals: Three whole white-footed mouse samples were collected in January 1998 at
various locations along the shoreline of Joachim Creek adjacent to the smelter facility.

. Birds: The livers from twenty one “song birds” were collected in 1997 at various
locations was along the shoreline of Joachim Creek adjacent to the smelter facility. The
data range was from not being detected up to 11.28 milligrams lead per kilogram on a wet
weight basis. Five out of these 21 birds had liver lead values elevated above the
| weight). Clinical poisaning is defined by impaired b:olog:cal functions and can be life ___
! threatening. Eight of the remaining 16 birds had liver lead values elevated above the
{  threshold diagnostic of subclinical lead poisoning (threshold = 2 milligrams per kilogram -
| wet weight). Subclinical lead poisoning is defined by having physiological effects (Pain
1996). - -

R

Note that several more fish, mice and frog samples are at the laboratory for analysis the
time of this report.

Toxicity Testing; A sample of smelter slag materials collected in the floodplain of Joachim
Creek was subjected to a standard laboratory 96 hour elutriate bicassay to evaluate the toxicity of
this material to aquatic life. The test organism was the larval fathead minnow. At 24 hours 10 of
the twenty organisms died. By 96 hours 18 of the 20 organisms died. The slag material and the
toxicity test water were analyzed for heavy metal concentrations (Table 2).

}
Table 2. Contasminant concentrations (milligrams per Kilogram dry weight) in solid waste material (slag)

stored in Joachim Creek floodplain.

Arsenic Cadmium Copper Lead Nickel Zinc

28.0 32.0 3,200 23,000 140.0 96,000

2 ----fl'?headata:range‘:was=2-.-6;t9;55g9;mi-1I-igramszleaduper;lcilo.gza:ns&n;aauetmcightabasiQ it e




‘Risk Calculations

The calculations for the risk models are presented in Microsoft Excel® spreadsheets (Tables 3
and 4). The HQ can be recalculated with any new chemistry data generated for this project.
Several receptor parameters were not used in the dose formula that include fraction of diet as soil
or water, area use factor, temporal use factor and seasonal use factor. Selected concentrations for
the contaminants detected in the various media, ecotoxicological benchmark values, food cham

- transfer formula parameters and HQ values are listed in the spreadsheet tables.

Uncertainty Analysis ‘

-+ Fhe-concentrations-of-the-énvironmental-contaminants-were-based-on-limited number-of. samples= .-

and test types and may represent an over or under estimate of exposure. A degree of uncertainty
exists about the spatial distribution of the contaminants. The bioavailability of the contaminants. -
. for the direct contact pathways is uncertain. The transfer of contaminants from the media to

" ‘organisms (bioaccumulation factor) is estimated or based on a limited number of samples. The
ecological hazards are estimated and based on the conservative exposure factors of using
maximuin concentrations and lowest possible toxicity reference value.

. The cumulatlve affects of toxncxty from snmultaneous exposure toa mlxture of contmnmants have
not been addressed.

Conclusions - g : ]

-

The purpose of the screening level assessment is to quickly and coriservatively characterize risk.
- Given the high hazard quotients presented in Tables 3 and 4, ecological risks for several
pathways are predicted at the fish and wildlife habitats around the Doe Run Company site in

Herculaneum, Missouri (Table 5).

Table 5. Risk hazard quotients for lead contamination and preliminary affects levels for the screeningnlevel
aquatic and terrestrial conceptual models, fish and wildlife habitats around the Doe Run lead.smelter.

Exposure Pathway . " Hazard Quotient Screening Level Ecological Affects Concentration
Surface water toxicity - 5320 32 micrograms per Liter

Aquatic sediment toxicity 576 : - 46,7  milligrams per Kilogram

Upland Soil toxicity - invertebrates 2690000 0.01  milligrams per Kilogram

Upland Soil toxicity - plants 13450 2 milligrams per Kilogram

Worm - robin 696 '

Fish - heron’ - 25989

Mouse - hawk : 9




- Table 3. Aquatic Model

Direct Toxicity| of Contaminants of Interest

Watar (Aquatic Life) [Benchmark may be hardness, pH or temperature dependent] ! '
Contaminant . Maximum Benchmark |Benchmark |[Benchmark|Benchmark [Selected [HG
of Interest Concentration (ug/L) [Toxt1 = ITox 2 Tox 3 Tox 4 Benchmark .
Arsenic 8.22 874 914 1890 48 48 0.17125 .
Cadrnium 4270 ' 0.53 0.15 1 1.1 0.15] 2B466.667 ) -
Copper 11800 6.5] 0.23 21 12 0.23] 51304.245 Ecotoxicological Banchmark Values {Tox 1-4)
Lead . 13300 3.2 12.26 2.5 32 25 5320 :
Nickel - . 8730 160 5 160 160 - 15 1748 Tox 1. USEPA R3 BTAG screening level -
Zing ) 310000 110 30 100 110 . 30| 10333.333 Tox 2. ORNL 1996 & ORNL 1997
’ - 4 Tox 3; USEPA EcoTox
Tox 4: Sediment - Ingersall, af af 1995
[Sediment (invertebraie) Tox 4: Water - USEPA NAWC/Chronic
Contaminant Maximum Benchmark |Benchmark [Benchmartk|Benchmark|Selecled tHQ !
of Interest ;- |Concentration {mg/Kg)] Tox 1 JTox 2 Tox 3 Tox 4 Benchmark| :
Arsenic 30.7 8.2]. 12.1]1 8.2 ' 8.2] 3 ,7'439934!_l
Cadmium : 115 1.2 0.59]" 1.2 0.59] 194.91525 B S
Coppsr 1700 Y] 28.01 EL 413 34 - 50 T
l.ead 26900 48,7 349 - 47 55 -46.7] 576.01713 ?
MNickel i 197 20.9 379 21 20.9] 9.425837)
Zinc 59500 T80] - 189 150 110 110 508.18182 .
Food Chain Model for the Great Blue Heron {Ardea herodias) ' :
Contaminant Sediment Maximum  |Food Sourc DV 1o WWY |Sody - Foﬁhgeschrmiiﬁed Sed. Ingest [Water Intake]Dose Estimated
of interest Cancentration. {mg/icg){ BAF Conversion {Wot (Kg] [Rate (iKg-d)|Food Rale [Rate Rata mg! NOAEL |HG :
‘[Lead - Flocdplan 26900 1} 6035.09 239 ~0.18] 04302 3456.6609]  0.133 m
|
—_— o

drslera.xis




Table 4. Terrestrial Model . _:
s i

Direct Toxicity of Contaminants of Interest -'
[Soil - Floodplain {prant) 3 B Y i
Contaminan{ fﬁlﬁxlmum Benchmark |Benchmark [Selecied  |Plant i
of interest Concentration {mg/KgiTox 1 Tox 2 Benchmark |[HQ i

fsenic . o 328 | 10 10 3.0/ ;
Cadmium 115 2.0 4 25 46

opper 1700 15 100 151 113.33333 Ecotoxicological Benchmatk Values {Tox 1-4)
Cead —26000 2 50 ) 73450 _ '

kel 197 Z 30 2 9B Tox 1: USEPA R3 BYAG scigening level for floraffauna
Zinc 99900 10 QU 0 9990 Tox 2:-ORNL 1997
%ol - Floodplain [inveriebrale) :
Contarminant Maximum Benchmark |Benchmark [Selecied finvert. i
of Interest Conceniration {mg/Kg|Tox 1 Tox2 . |Benchmark|HG :

- |Arsenic — 30,7 i LY &0y 0.5T15587| :
Cadmiuim 15 _ 20 20 575 :
Copper RYi0 oy ou 34 !
Tead 26900 .07 50| 0.07]. 2650000}
Hickel 197 LUl <y 0.085)] '
Anc ! S35 ) 200 200 4849.5
[Soil - Upland (P1dnt & Inveriebraia) ‘I’B
Conlaminant Maximum Benchmark |Benchmark 15elected  llnvert
Lead < Inverebralg — 000§ 0.1 [53]y) .01 100000 !
Lead - Plant —1000] 2 S 2 500 .
. = )

Food Chain Model for American Robin {Turdus migratorius) . :

ontaminant Maximum [Food Source [OW o WW [Body Food Ingest[Normalized [Soil Ingest [Water Infake ote [ESmaled
of Interasl Concentration (mg/Kg |BAF Conversion (Wagt (Kg} |Rate (Kg-d)IFood Rate |Rale -|Rate mofKa-ditw |NOAEL HQ
Cead - Floodptain 76900 T 24| 99834372 0.0773) . 011751 0.0000828 IR LT e SRR ICEERELLER D
[ead - Upland 1000 124 370380 D77 01175 0.00008 T 1 0.1
Food Chain Niodel for Red tailed Hawk {Buteo jamaicensis) . |

ontaminant Maximum [Food Source[Faod Body Food Tngest[NGrmalized [Soil Ingest [Water Intake]Doas ~[Estimated -
of Interest Concenlration {mg/Kg [BAF JmgiKg Wt (Kg) JRate (Kg-d) (Food Raie {Rale Rate mg'{Kg-dibw NOAEL  [HO
[[Ead - Mice L 1.3] R K| 0143 R £

drslera.xis
L
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1989 AQUATIC SEDIMENTS SURVEY: A

In 1989 the USFWS surveyed aquatic sediments along several points of the Mississippi River as

part of a Mississippi River wide study. The sediment chemistry data from near the DOE RUN

COMPANY and down river documented sigmficantly high concentrations of heavy metals. These

metals included arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), nickel (Ni), lead (Pb)

and zinc (Zn). Extremely high concantrations of lead, copper and zinc were detacted. During

~ drought years, the eroded flood-plain sediments and waste materials tend to accumuiate in river

" systems near their source because of low water flow. 1989 was in the middle of 2 scnﬁ of dry or
drought years.

|--1989-MISSISSIPPI-RFVER A QUATIC SEDIMENT SURVEY-FORBEAVY-METALS -

SAMPLE & LOCATION AS 1 CD | CR | CU | NI |.PB ZN

All numbers are in parts per million dry weight (ppm)
1. Meramac River - Mile 1600R | 49 | 6.7 | 200 | 180 | 22.0 | 37.0 | 1010

2. Doe Run - Mile 152.0 R 153 | 33.0 | 25.0 | 1060. | 98.0 | 7720. | 29400
3. Osbourne - Mile 146.5 L 52 | 32.0 [ 250 [1030. | 92.0 | 7590. | 23300
4. LaRouche - Mile 145.0 R 43 402270 | 13.0 | 130 | 23.0 | 836

Narional Background Averagesof | 8.0 0.5 | 55.0 | 25.0 | 200 } 20.0 | 540
Heavy Metals ” . 0

“Source: U.S. Geological Survey, 1971 & linois EPA 1984

Numbers in bold reflect-numbers higher than average
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In 1992 the USFWS conducted a second aquatic sediments survey and collected fish that were
tested for heavy metals. The sediment chemistry data revealed that the heavy metal
concentrations were still elevated but not to the levels of the 1989 survey. 1992 was a wet year
which woiild result in a larger volume of water flow. This flow would disperse the sediments or
cover the sedlments with newer layers of sediment.

In 1992 the USFWS collected sixteen fish by means of electrc—shockmg from the Mississippi
River. Eight fish were collected upstream and eight fish were collected downstream of the DOE
RUN COMPANY. Twelve of these fish were sampled for concentrations of heavy metals. The
heavy metal test resuits in the fish revealed a significantly higher concentration of lead and
_mdmmm n the fish collected below the DOE RUN COMPANY than the fish collected above the

ity The-ot er—metalsare-gmem]yulugherthm—dwmana&—avmgmfhtavym=uu '
concentrations found in fish. The ppm’s in wet weight of the various heavy metals found in the
fish is shown in the following chart.. :

1992 MISSISSIPPI RIVER FISH SURVEY FOR HEAVY METALS
SAMPLE SPECIES AS { CD | CR | cu | N | PB | 2N
" | *=downstream All numbers are in parts per million - Wet weight / ~ = Not Detected
7-1-F-2* carpsucker | — | .045 | 2.55 | .824 |3.737 { 3.920 | 14.18
7-1-F-3* Ccarpsucker | 227 | .042 | 2.13 | .801 | 4.125 | .414 | 1757
> 7.1F4n  carp 251 | 691 | 130 | 1195} — |1.29160.94
T-1-F-5* carp d47 [ 227 | — [L102| — [7.476 (5763
7-1-F«5* channel catfish — 162 — 323 — | 1.360 | 18.64
7-1-F-3* channel catfish | — | .075 { 1.67 | 441 { — | 1.080]16.68
# = upgiream _ | ‘ :
7-1-F-11# channel cacfish | 157 | 031 | 4~ | 340 | — | 206 | 15.10
7-1-F-12# carp | srfae| = Jre] — | — |59.62
7-1-F-137 carp - - — 867 | - — | 39.43
7-1-F-14# carpsucker 166 | — | 142 | 764 2405 | 297 | 13.12
7-1-F-137 carpsucker - -— 2350 | 701 3376 | 246 | 13.20
7-1-F-16% channel catfish | 139 | — | - | 414 } ~ | .142 |15.42
National averages ofheavy metals | 0.13 | 0.03 | 7 ] 085 | 7 | 0.11 | 217
Source: USFWS, 1960, Na.tiona.l Contaminant Biomonitoring Program in U. S. Freshwater fish
Numbers in bold reflect numbers higher than National average |
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In 1993 the Mississippi River experienced a major flood. The entirs Mississippi River flocd plain
reached a five hundrad year fiood water levels. Numerous levess broke and large areas were
swept clean by the flood waters. Large portions of the Mississippi River flood plain’s topography-
was altered as large amounts of sand and other sediments were deposited. Sediments previously
deposited near the DOE RUN COMPANY were either buried or swept down river.

In 1995 the USFWS surveyed aquatic sediments in the Herculaneum, MO arsa. A sample (EIC-
_.95-1) was_collected from an.area.in. mMsammymmymeD@Emmm+----m—"#--'--'

second _samplc wasigpygggd as a s;_aipphng method quality control (HC-95-2). A third sample
EIC105-5 Ecred neara diseha ree pipeiits Migsissipoi it orignated within
the pla.nt A fourth sample (HC-95—1) was collected in the mouth of the Joachim creek. This

sample was divided in two parts (HC-95-4A) and both samples were tested. The results are
shown in the follomng chart: _

1995 MISSISSIPPI RIVER AQUATIC SEDIMENT SURVEY FOR HEAVY METALS
SAMPLE LOCATION AS cD CR CU NI PB ZN

All numbers are in parts per million / — = Not Detected

HC-95-1 - Upriyer 77 | — | 190 | 170 | 19.0 | 59.0 | 84.0
HC-95-2 Comrol = | — | — 005 | — | —
HC-95-3 Discharge | 54 —_ 120 | 160 | 140 ]
HC-95-4 Crask 70 | — | 210 | 160 | 23.0
HC-954A Cresk | 68 | — [ 250 160 [ 22.0 | 19.0 | 69.0
Averages of heavy metals - | 8.0 | 0.5 | 53.0 | 250 | 200 | 200 | 54.0

Source: US. Geological Survey, 1971 & Tllinois EPA 1984

Numbers in bold reflest numbers higher than average




1997 MOGRATORY BRD SI!BEE:X;

In 1997 the USFWS collected twenty-one migratory birds ﬁ'om areas along Joachi

r.he DOE RUN COMPANY in Jefferson Co., MO. The livers and tissues from théitw
SMISItory sirds were tested for heavy metal concentrations. The results of the bird ussuc analysis
”‘“"mdicated that five out of the twerity sampled birds had liver lead concentrations that are ‘

diagnostic of clinical lead intoxication. Clinical intoxication is defined as biclogical functions are

impaired, external signs are present and may be life tl'n'mmng if there has been chronic or acute
* toxic level exposure. Eight of the birds had subelinical intoxication. Subclinical intoxication is

defined as having physmlogma.l effects present but no biological impairment. The results of the

“Heavy m meta.ls 1ests are showd on the [olowing chart.

1997 JOACHIM CREEX BIRD SURVEY FOR HEAVY METALS
© SAMPLE SPECIES A | cb | cR. | cu | NI | PB | ZN
All numbers are in parts per million - wet weight / — =Not Detaczed.
97HERCO! | commongrackle | — | 809 | — | 432 ) — |10.37]29.06]
STHERCO? | commongrackle [ — | 145 | — | 336 | — }10.94 2392
_ QHRCOS common grackle — 1.05 — 3.40 — (11.28}19.75
FHERCO4 | cedarwaxwing | — | 025 | — | 417 | — | 102 {7237
9THERCOS | cedarwaxwing | — | 005 | — | 436 | — | — [1876
STHERCOS6 cedar waxwing —_— 0.12 — 485 | - 2.98 | 22.10
OTHERCO?7 | cedarwaxwing | — ] 018 | — |69 — | — |[2528
9THERCOS | cedarwaxwing | — | 029 | — | 436 | — | 695 | 2232
Q7THERCO9 | red-wingedbb | — | 021 | — | 462 | — | 2.4 |17
STHERCOI0 | brown-headedbd | — | 016 | — | 551 | — | 225 |19.09
9THERCOIL |  tree swailow — | 076 | 645 | 368 | — | 505|178
97HERCO12 barn swallow — | LI3 | — | 412 ] -~ | 476 [ 1599
STHERCOI3 | bamswallow | — | 049 | — | 440 | — | 057 |1560
9THERCOI13 barn swallow ——— 0.51 — 3.84 -— 1.95 | 16.37
STHERCOT6 | bamawallow | = 1099 | == [439 [ = [ TaI 1613
L
SR




1997 JOACHIM CREEK BIRD SURVEY FOR HEAVY METALS

SAMPLE |  SPECIES AS [ cD | cR | cu | N1 | PB | 2N
9THERCO17- | commongrackle | — | 141 [ — | 299 [ — | 8.40 | 1466
97THERCOI18 | common grackle — 0.34 — | 309 | -~ | 131 {1460
97HERCO19 | commen g:ra.clde — 1 037 | — 135 | — [ 206 |1595
9THERCO20 | commongrackle | — | 153 | ~— | 514 | — | 343 [2527

“OTHERCOZ! | weeswallow | — | 037 | — | 320 | — | 241 | 1312
o . <2.0

'Background Levels: Columbiformes

Source: Environmental Contaminants in Wildlife, 1996

The detectable rate varied by size of the tissue sampled

Numbers in bold reflect numbers hié.herehan background levels ‘
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Semple Number | 952654
Date of report;: 04-07-1998 Date Received | 03-03-1958

l "luu"u' "luuu""ua' Date Collected { 01-28-1998
MIKE COFFEY, i Collection Site | below dam
US FISH & WILDLIFE SERVICE (1) Collection Town | Joachim Creck
ROCK ISLAND FIELD OFFICE - Description | whole fisk
446948TH AVENUE COURT Reference | 98-HC-F-12A
ROCK ISLAND 1L 61201 Collectur
PWSId & Type
Purchase Order-' 14480003941096

‘Results of Analyses

Total Cadminm <0.1 mg/kg as ec’d. | EPA 7131 SB/YD 04-01-1998
Total Copper <1.0 mg/kg as rec’d. |EPA 60104 DC/VD 04-01-1998
Total Lead ' 0.43 mg/kg-as yec'd. | EPA 7421 SB/YD 04-01-1998
Toral Nickel _<5.0mg/kg as rec'd. | EPA G010A DC/VD _ 04-D1-1998
Total Zinc : 2] mp/kp as reed.  |EPA 6010A DC/VD  [04-01-1598

-t

" Description of wnits used within this report
mg/kg as rec'd. - Miiligrams per Kilogram »3 Reczived

fowa Laboratory Cerl:iﬁcar_innl No. 027. AIHA, ICR. NVLAP, USEPA and other credentials available upon reqyest.

If you have any questions please call Sherri Marine at 800/42)-I0WA (4692) or 319/335-4500. Thank you.

APR -g inag
Mary J. R. Gilehsist, PB.D. 102 Oxkdule Campus, £101 OH . _ H.A. Wyltace Building
Director lowa City. fowa §2242-5002 hatp:/fwww.uhl.uiowa. edu East Graed, Des Maines, Iows 50319003«

31973354500 Fax: 319/335-4555 513/281-5371 Fax: 515/2a3-1349
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"~ Sample Number | 9852595
Date Received | 03.-03-1998

—_Date of report: 04071993
ll“lnli"llll"'!lllll“""'l

MIKE COFFEY - .

US FISH & WILDLIFE SERVICE (1)

Date Collected | 01.28-1998
Collection Site | below dam
Collection Town | Joachim Creek

ROCK ISLAND FIELD OFFICE Description | whole fish .
4469-48TH AVENUE COURT Reference | 98-HC-P-12B -
ROCK ISLAND 1L 61201 . L . . . Collector; . ... .
R kesino QU S U TER NS Phote | TS To SO
PWSId & Type :
. Purchase Order ' 14480003941096 ' i
Results of Analyses
Inorganic Chemistry
. - —
A IT:- T Rofasa ‘»&mr“ﬁ:w 2E E;;fﬁ‘&; e
Total A.rscmc SB/VD 04.02-1998
Total Cadmium <0.] me/kg as rec’d,  |EPA 7131 SB/YD 04-01-1998
Total Copper <1.0 mg/kg as rec’'d.  [EPA 6010A DCVD 04-01-1998
Total Lead 0.52 mg/kg as rec’'d. |EPA 7421 SB/VD 04-01-1998
Total Nickel <35.0 mg/kg as rec’d. | EPA 6010A DC/IVD 104-01-1998
22 mg/kg as rec’d.  [EPA 010A DC/VD 04-01-1998

Towl Zine

Deseription of utiits used wlthln this repact

mg/kg as rec’d. - Milligrams per Kilogram as Rexeived

Iowa Laboratory Certification No. 027, AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have arty questions plﬁn:el cuil Sherri Marine at 800/421-]/OWA (4692} or 319/335-4500. Thank you.

Mary §. R, Gilehrist, Pbh.D.

Director

. lovwa Cicy, lowa 52242-5002

H.A. Wallace Building
East Grand. Des Maines, Iowa 503190034
515281-5371 Fax: §15/243-134%

102 Oakdate Cozopus, F101 OH
Arp o /twww, whl ulowa. edu
31973354500 Fax: 11973354535
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9852596 .
Date of report: 04-07-1998 Date Received [ 03-03-1958
[ j Project _
I "tuu"nl "Innu”“nu' Dute Collectesd | 01-28-1998
MIKE COFFEY Collection Site | below dam
US FISH & WILDLIFE SERVICE { 1) Collection Town | Joachim Creck
ROCK ISLAND FIELD OFFICE Description | whole fish
4469-48TH AVENUE COURT Reference | HC-98-F-15
ROCK ISLAN'D IL 61201 . : Collector | . _
e e e el - s PR (309) 19 35S RO e
PWS Id & Type
Purchase Order ' 14420003941096

Results of Analyses
_Inorganic Chemistry

\seui ) 04-02-1658
Total Cadmium 1.1 mg/kg 2s rec’d. | EPA 7131 SB/VD 04-01-1958
Totzl Copper <1.0 mg/kg as rec’d. | EPA 6010A DC/VD 04-01-1998
Total Lead 1.1 mg/ke as rec’'d. | EPA 7421 SB/VD 04-D1-1998
[Total Nickel <3.0 mg/kp as rec'd. | EPA 6010A DC/VD 04-01-1998
Total Zinc A 79 mg/kp as rec:d. EPA 6010A DC/YD 04-01-1998

_‘7 .
Description of units used within this report

mg/kg as rec’d. - Milligrams per Kilogram as Received

lowa Laboratory Certification No. 027. ATHA, ICR, NVLAP, USEPA and other credentials svailable upon request.

If you have any questions please call Shervi Marine ar 800/421-10WA (4692) or 319/335-4500. Thank you.

Mary J. R. Gilehrist, PB.D
Director

102 Cakdale Camgas, #10] OH
Iowa City, lowa 52242-50G2
319/335-4500 Fax: 31913354555

hitp:/www.uhi, uiowe. cdu

H.A, Wallace Buikiing
Bagt Grand, Des Molnes, lows 50319-0034
515/281-5371 Fax: 515/243-1349
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Sample Nllmher 9852597
Date of report: 04-07-1998 Date Beccived | 03-03-1598
_ . _ . ’ Project
ll"uiu“ulu'“lnnu"“uci ’ Date Collected | 01-28-1998 -
MIKE CO Callection Site | upper bend mezuder
. US FISH & WILDLIFE SERVICE (1) Collection Town | Joachim Creek
ROCK ISLAND FIELD OFFICE ' Description | whole mouse
4469-48TH AVENUE COURT Reference | 98-HC-M-1
ROCK ISLAND IL 61201 Collectnr
U g O S SH Y U ey S PP PN (TENE R RS ss Phone- -(309}-7-93-5300- o e me o
!’WS Ir.l & Type
Purchase Ovder ' 14480003941096
Results of Analyses
Toul Ansenic - . | - , _ 0402 199%
Total Cadmivm . 0.4 mg/kg as rec’d. |EPA 7131 SB/¥D - 04-01-1998
Total Copper .4'0 mg/kg as rec’'d.  [EPA 6010A DC/VYD 04-0]-1598
Total Lead ) 55 mg/kg as rec’d. | EPA 6010A - DC/VD 04-01-1998
Toral Nickel < 5.0 mg/kg as rec'd. | BPA 60I0A DC/YD - 104-0]1-1998
Total Zine - . 35 mg/kg as rec’d.  [EPA 6010A DC/IVD 04-01-1998
D ’ i g
Description of units used within this report
mg/ kg as ree’d, - Milligrams per Kilogram as Received
Iowa Laboratory Certification No. oz7. _AIHA ICR, NYLAP, USEPA md other credentiaie availabie upon request.
If you Aave any guestions please call Sherrt Marine ot 800/421-10WA (4692) or 319/335-4500. Tharnk you.
t
;
{
Mary J. R, Gilchriz, PhD. 102 Oakdale Campus, #101 OH . - H.A. Wallace Building
Direemr lown City, Jown 52242-5002 hirp:/iwww. uhl uiowa. edu East Gennd, Dies Moines. fowa 50315-003«

31973354500 Fax: 319/335-4355 515/281-5371 Fax: 5157243-1349
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o Sampie Number | 9852598
Date of report: 04-07-1998 Date Received | 03-03-1998
: Project
':"unu“ul-l“uuu"“nnl ' ' . Date Collected | 01-28-1998 .
MIXE COFFEY Collection Site | upper bend meander
US FISH & WILDLIFE SERVICE (1) ‘ Collection Town | Joachim Creek
ROCK ISLAND FIELD OFFICE - Description | whole mouse
4463-48TH AVENUE COURT i Reference | 98-HC-M-2 -
ROCK ISLAND IL 61201 _ - Collector} o
PWS Id & Type
Purchase Order ° 14480003941096
Results of Analyses
Total Arsenic - : <1 mg/xg s rec'd. | /
Total Cadmium . . <0.1 mg/kg as ree'd. | EPA 7131 SB/VD 04-01-1958
Total Copper 3.8 mg/kg as rec’'d. | EPA 6010A DC/VD 4-01-1998
Total Lead 2.6 mg/ke as rec’d.  [EPA 7421 SB/VD 04-01-1998
Total Nicke] <5.0mp/kg as rec’d. | EPA &010A DC/VD 04-01-1998
Towl Zine . 28 mg/kg as rec’d. | EPA 6010A - DC/VD 04-01-1998

Description of units used within this report
mg/kg as rec'd. - Milligrams per Kilogram as Received

Iowa Laboratory Certification No. 027. AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine ar 800/421-I0OWA (4692) or 319/335-4500. Thank you,

Mary 1. R. Gilchrist, Ph.D, 102 Oakdale Campus, #101 OH H.A. Wallace Building
Doretor lowa City, Iown 52242-50G2 hirp.sfwww, uhl wiowa, edu East Grand. Des Moines, Iowa 503190034

319/335-4500 Pax: 319/3354555 . 5135/281-5371 Pax: §15/243-1349
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Sample Number
Date Received
' Project|
LllsesdladdHosersol Hleod] ~ Date Collected | 01-28-1998

] Collection Site | upper bend meander
US FISH & WILDLIFE SERVICE (1) Collection Town | Joachim Cresk
ROCK ISLAND FIELD OFFICE Description | whole mouse
4469-48TH AVENUE COURT ' - Reference | 98-HC-M-3

ROCK ISLAND L 61201  Collector
P T] FTR Y] i-mune__{aog)qgg sm P R TR T TR T It

PWS Id & Type
Purchase Order | 14480003941096

Results of Analyses

Inorganic Chermslg'

03-03-1998

— - Zi ﬁigfkg as mc'd. 1 | -64'—62-1993 —
0.2 mg/kg as rec'd,  |EPA 713) 04-01-1998
2.6 mg/kg as rec'd. - |EPA 6010A 04-01-1998
B 3.0 mg/kg as rec’d. | EPA 7421 04-D1-1998
Total Nickel <5.0 mﬂg as rec’d.  {EPA 6010A 04-01-1998
Toral Zing ' - 31 mg/kg as rec’d. - [EPA 6010A . __ -104-01-1998
" - N D .
Dexcription of units used w:tl:nn thls report
mg/kg as rec'd. - Milligrams per Kilogram as Reccived
Towa Laboratory C:niﬁca:.ion No. 027. ATHA, ICR, NVLAP, USEPA and other credentials available upon request.
If you have any guesrions please call Sherri Marine ar 800/421-I10WA (4692) or 319/335-4500. Thank yox.
K
H
{
Mary 1. R, Gilchrist, Ph.D, - 102 Oakdals Cumpas, #10) OH H.A, Wallace BuiMing
Dimemr . ) Jown Clty, lowa 52241-5002 horp./fwrwew, ubi wiowa. edu - East Grand, Des Moipes, lowa 50319-0034

3153354300 Fax: 319/0354555 515/281-5371 Fax; 515/243-1349
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~ Semple Number

. 9851120 Revision 1
Dute of report: 03-06-1993 Date Rexulved | 02-05-1998
) Project | -
[lnluu";lll'"uuu""nul Date Collected | 01-27-1998
MIKE COFFEY Collection Site | joachim creek outfal]
US FISH & WILDLIFE SERVICE (1) Collection Town
ROCK ISLAND FIELD OFFICE Description | water
446943TH AVENUE COQURT Reference | 001 )
ROCK ISLAND IL 61201 Caollectoy | COFFEY MIKE
' . Phoae | (309) 793-5800
L e i mmis S S e PWSTTE_'I'}pe Tt M
Purchase Order ' 1448003941096
Results of Analyses

oot Toines 380 mp/L as CaCO3 | SM 2340 B DC/VD 03-04-1998
Total Antimeny —<0.005 mg/L SM 31138 ML/VD 02-16-1998
Total Arsenic " <0.0LmglL SM 31138 MLA/D 02-12.1998
Total Cadwmiom 0.001 mg/L_ [SM3113B ML/VD 03-13-1998
Total Chromitm <0.01 mg/L EPA 200.7 DC/VD 02-13-1958
Total Copper <0.01 mg/L EPA 200.7 DC/VD 02.13-1998
Total Lead 0.03 mg/L SM 31138 ML/VD 02-13-1998
Tota] Nickel <0.0smgl______ |EPA 2007 DC/VD 02-13-1598
Total Sitver <0.01 mg/L SM 31138 ML/VD 2-12-1998
{Total Zine 0.08 mg/L EPA 200.7 BC/VD 02-13-1998

Description of unijts used within this report
mg/L ag CaCO3 - Milligrams per Liter as Calcium Carbonate

mg/L - Milligrams per Liter

lowa Labaratory Certification No. 027. AIHA, ICR, NVLAP, USEPA and other credeatials available upon request,

¢
If you have any quesrions please call Sherri Marine ar 800/421-I0WA (4692} or 319/335-4500. Thank you.,

MR 9 (993

H.A. Wellace Building
Eaxt Grand, Des Moines, Iowa 50319400
$15/181-537) Fax: 515/243-1349

102 Oakdale Campus, #101 OH
Towa City, Jowa 52242-5002
319/3354500 Fax: 31973354555

Mary J. R, Gilchrist, Fu.D,

Director hutp:/fwyww, uhl uiowa, edi




VirLisrop

AL LL.uDd Al %l Pl dubd Pt T

Hygienic Laboratory

e

g et K:
it e
T R

s e Msﬁx}?m

S:m:ple Number

9851121 Revision 1

Date of report: 03-06-1998 Date Received | 02-05-1998
Project
[ Il.....ll..l el Date Collected | 01-27-1998
 MIKE COFFEY - Collection Site | joachim crk outfall structur=
US FISH & WILDLIFE SERVICE (1) Collcetion Town
ROCK ISLAND FIELD OFFICE Description | water
4469-48TH AVENUE COURT Relerence | 001-A
ROCK ISLAND IL 61201 Collector | COFFEY MIKE
Phone (309) 793-5800
_ P N, I i FW'S—Id-&—T?pé- T -
Purchase Order | 1448003941096
Results of Analyses
Toul Hardness 380 g&il. as CaCO3 SM 2340 B DC/VD 03-04-1958
[Total Antimony <0.005 mg/L - SM 3113B ML/VD 02-16-1998
Tota) Arscic <0.01 mg/l SM 3113B MIL/VD G2-18-1998
Total Cadm.iug 0.001 mgfL SM 3113B ML/VYD 02-13-1998
Total Chromium <0.01 mg/L EPA 200.7 DC/VD 02-13-1998
Total Copper <0.01 mg/L EPA 200.7 DC/VD 02-13-1998
Total Lead . 0.02 mg/L - |SM 3113B ML/VD 02-13-1998
Total Nicke} Li <0.05 mg/L EPA 200.7 DC/VD 02-13-1958
Total Silver <0.01 mg/L SM 3113B ML/VD 02-12-1998
Total Zinc 0.0E_mg{L EPA 200.7 DC/VD 02-13-1998

Description of units used within this report

mg/L - Milligrams per Liter mg/L as CaCO3 - Milligrams per Lm.'r ag Calcxum Carbonare

fowa Laboratory Certification No. 027. AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Mj&n'ne ar 800/421-10WA4 (4692} or 319/335-4500. Thank you.

H.A. Wailnce Building
East Grund, Des Moines, Iowa 5031900
S15/281-5371 Fax: 515/243-1349

102 Qukdale Campus, #101 OH
lowa Ciry, lowa 52242-5002
31%/335-2500 Pax: 319/335.4555

Mary 1. R. Gilchrist, Fa.D.

Direewr hop i/ twww_uhl. wiowa. edu
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Sampie Number ; 9851122 Revislon 1
Dotc of report: 03-06-1998 Date Received | 02-05-1998
' .+ Projext

It"|ulJ'llll"'null“"nt' Date Collected 01'27'1998

MIKE COFFEY ' Collection Site | joachim creek outfall

US FISH & WILDLIFE SERVICE (1) Collection Town

~ ROCK ISLAND FIELD OFFICE Description | water
4469-48TH AVENUE COURT Reference | 001-B
ROCK ISLAND IL 61201 Collector | COFFEY MIKE
: ... . Fhone| (309) 793-5800
_ e le e egmmen e WS TRy | o g e
Purchase Order ' 1443003941096
Results of Analyses
___Inorganic Chemistry
Analyies:
Total Hardness 360 mp/L as CaCO3
Toual Antimmony <0.005 mg/L SM 31138 ML/VD - 02-16-1998
Total Arsenic <0.0! mg/L SM 3113B ML/VD 02-18-1998
Total Cadmium 0.002 mg/L _ SM 31138 ML/YD 02-13-1998
Tatal Chromiur <0.0! mg/L EPA 200.7 DC/VD 02-13-1998
Total Copper <0.01 mg/L EPA 200.7 DC/VD 02-13-1998
Total Lead 0.09 mg/L_ SM 3113B _ ML/VD 02-13-1998
Total Nitkel <0.05 mg/L ’ EPA 200.7 DC/VD 02-13-1998
“[Total Silver <0.01 me/l._ SM 3113B ML/VD 02-12-1998

Total Zinc 0.08 mg/L EPA 200.7 DCIVD 02-13-1998

Description of umnits used witkin tis report

mg/L - Milligrams per Liter mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate

[owa Labénraww Certification No, 027. AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you hé"ve any quesrions please call Shem Marine at 800/421-I0WA (4692} or 319/335-4500. Thank you.

H.A. Wallaes Building
East Grand, Des Moines, lowa 50319-0¢

S15/281-5371 Fax: 515/243-134%

102 Oakdale Campus, #101 OH
lows City, Jown 52242-5002
319/335-4500 Fax: 319/315455%

Mazry 1. R, Gilchrist, Ph.D.

Director hap :/Avww.uhl, uiowa. edic
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Results of Analyses

Inorganic Chemistry

Date of report: 03-06-1998 Date Received | 02-05-1598
1 RPN | 0 18 TR |} { PR Date Collected | 01-27-1998
MIKE COFFEY Collertion Site | jfoachim creek ditch
US FISH & WILDLIFE SERVICE (1) Collection Town
ROCK ISLAND FIELD OFFICE - Description | water
4469-48TH AVENUE COURT Referepee | 002
ROCK ISLAND IL 61201 Collector | COFFEY MIKE
. - Phone | (309) 793-5800
— o e mimom e mmn e s wrm o e — R — PHS._I_ﬂ L Type|.. s L i e
Purchase Order ' 1448003941096

Total Hardness 920 mg/L as CaCO3 |SM 2340 B DC/YD 03-04-1998
Total Antimony <0.005 mg/l. —— SM 3113B ML/YD 02-16-1998
Total Arsenic <0.01 mp/L SM 31138 ML/VD 02-18-1998
Total Cadmium _ 0.038 mg/L SM 3113B ML/VD 02-13-1998
Total Chrumivm <D.01 mg/L EPA 200.7 DC/vVD 02-13-1998
Total Copper <0.01 mg/L EPA 200.7 DC/VD 02-13-1998
Total Lead 0.04 mg/L SM 3113B ML/YD 02-13-1998
Total Nickel 0.12 mg/L ~ [EPA 200.7 DC/YD 102-13-1998
Total Silver j <0.01 mp/L SM 3113B ML/VD 02-12-1998
Total Zinc 0.50 mp/L EPA 200.7 DC/YD 02-13-1998
Description of units used within this report
mg/L - Milligrams per Liter mg/L as CaCO3 - Milligrams per Liter as Calcium Carbenate

fowa Laboratory Certification No. 027. AIHA, ICR, NVLAP. USEPA and other credenfials avaiizbie upon request. !

If you have any questions please call Sherri Marine at 800/421-IOWA (4692} or 319/335-4500. Thank you.

Mary I. R. Gilchniat, Ph.D.

Dircror

102 Oukdale Campus, £101 CGH
{owa City, lows 52242.5002.

319/335-4500 Fax: 21973354555

Amp [Mhwvww.uhl wiowa. edu

H.A, Wallace Building
East Grand, Des Moaines, lowa S0319-0C
S15/281-5371 Fax:'518/243-1349



' Sample Number 9852174
Date of report: 05-07-1998 Date Recsived | 03-03-1998
It"uuo"ul-“lunm""llll Date Collected | 01-28-1998
MIKE COFFEY Collection Site | flood plain
US FISH & WILDLIFE SERVICE (1) Collection Town | Joachim Creak
'ROCK ISLAND FIELD OFFICE. ' Description | mine tailings
445948TH AVENUE COURT Reference | 98-HC-S-3
ROCK ISLAND H. 61201 - ' - Colletor
Phone | (309) 793-5800
e m ma s g amm e e oo e o L. . s e e . ___P__‘,V_S,_IE_;&__I’_E_ i L y
' Purchase Order |_[448000354109% -
. Results of Analyses

28 m, _g!kg by dgr wt . 03-20-1998

- 32 mg/kg by dry wt | EPA 6010A DCVD 03-20-1998

Total Copper , we/kg by dry wi_|EPA 6010A DC/VD - - 103-20-1998

Total Lead - { 23000 E:n:g by dry wt |EPA 60104 DC/VD 03-20-1998

Total Nickel _—~r¢0mg/ke by dry wt |EPA §010A DC/VD . 103-20-1998

Toul Zine _ 96000 mg/kg by dry wt |EPA 6010A bC/VD 03-20-1998
. Description of units used within this report ' 0

mg/kg by dry wt - Milligrms por Kilogmrmo l:y Dry Weight

Tows Labomtory Cemﬁcauou No. 027. AIHA, ICR, NYLAP, USEPA snd other credentials available upon request.

If you have any questions please call Sheyri Marine ar 800/421-I0WA.(4692) or 319/335-4500. Thank you.

Mbary 1. R. Qilchriat, Ph.D. 102 Onkdale Campus, #101 OH : R.A. Wallace Building
Dirvctor Inan Ciry, fown 52242.5(X12 hapeihvwne uhl, swioning, eds Eag Grond, Dwo Moines, lowe S0319-00C

315/335-4500 Pux: 119/315-4555 . $15/281.5371 Fax: 51572431349
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- THE UNIVERSITY OF IOWA

 May 18, 1998

Mike Coffey
" United States Fish & Wildlife Service
4469 48th Ave. Court
Rock Island, I 61201

e RE UL Sample Number 95274t

Dear Mr. Coffey:

Analytical and toxicity test results for the mine tailings sample listed sbove are enclosed.
This sample was seceived by our Laboratory for, effluent toxicity testing and metals
analysis on March 3, 1998. As you requested, the unused portion of the mine talings
sample is being retumed (via UPS) under separate cover, _

The University Hygienic Laboratory appreciates this opportunity to provide you with our
services, Questions regarding the test or vesults should be directed to Mary Freitag or
me.

- ’ E ! . {)‘
The charge for these tests is $450.00. The above charge will be deducted from your

account (UHL account no. 53100 ) per our standing agreement. Please feel free to
contact me st S15-281-5371, if you have any questions or comments.

———_—

Enclosure
¢. Accounting

HYGIENIC LABORATORY

Hunry AL Wallsce Bulldlog Jowg's Emunuf and _ Telephane: S15/281-5371
Dex Muines, lows 503{9 Public Hesfh Laboratory Telefar: 515/2410249
Altpe/ Swrwrwr . phi tlowiedu

MaY 20
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U.S. Fish & Wildlife Mine Tailings Study

A sample of mine tailings was received from Mr. Mike Coffey of the U.S. Fish & Wildlife Service
on March 3, 1998. Upon receipt, a metals analysis was performed on the mine tailings. Results of
thc analysis were: Total Arsenic - 28 mg/kg, Total Cedmium - 32 mg/kg, Total Copper - 3,200
mg/kg, Total Lead - 23,000 mg/kg, Total Nickel - 140 mg/kg and Total Zinc - 96,000 mg/kg.

A modified range-finding test was performed beginning on March 25, 1998, This range-finding.
test used 100 g of mine tailings and 200 m! of synthetic mod hard water. This mixture was hand
stirred for approximately 15 minutes. Ten fathead minnows were introduced after recording the
pH, DO and temperature. The initial DO was 8.4 mg/L, pH was 7.5 units and the temperature
wis 20°C ‘The 24 hour mortahty was 80% The DO ‘was 7 3 mgﬂ.., pH was 7. 6 umts and _

A sccpnd range-finding test was performed on March 27, 1998 using 50g of mine tailings and

200 ml of synthetic mod hard water. The sample was hand stirred for 15 minutes foliowed by the
recording of initial DO, pH and temperature. The initial DO was 7.6 mg/L, pH was 6.7 mg/L and
temperature was 24°C. Ten fathead minnows were introduced to the sample. At 24 hours all ten
fatheads were dead (100%) mortality. The 24 hour DO was 7.3 mg/L, pH was 7.0 mg/L and the

temperature was 23 °C.

From these preliminary tests, the concentrations of a senial dilution were determined. A serial
dilution consisting of 6 concentrations and a control were set up using synthetic mod hard water.
Each concentration was prepared using four replicates. The concentrations used were: 100g, 50g,
25g, 12.5g, 6.25g, 3.125¢ and a control of synthetic mod hard water. The samples were prepared
by taring each test beaker and bringing each up to a final calculated weight with mine tailings.
Two hundred ml of mod hard water was added to each test beaker. Each replicate was stirred 15-
20 times and placed on a shaker table for one hour. After shaking the samples were then allowed
to settle for 1.5 hours. Initial DO, temperature and conductivity were performed and 5 eight-day
old fathead minnows per replicate were introduced. The beakers were placed in the environmental
chamber under “standard” toxicity test conditions (25 + 1°C; 16 hours light and 8 hours darkness
@ 2,000 ft ca.ndles) Mortality, pH, temperature and DO were recorded at each 24 hour interval.
Each test beaker of fish was fed, beginning at 24 hours, with approximately 3 drops of
concentrated brine shnmp Left over food (uneaten brine shrimp) was removed from the test

beakers daily.

In the 100% concentration (100g/200 ml), the initial DO and pH were 7.6 and 7.7 mg/L,
respectively and the DO and pH in the same concentration at 96 hours was 8.5 and 7.7 mg/L,
respectively. Initial conductivity (in the 100%) was 350 umho and conductivity at 96 hours was
610 pmho. Dissolved oxygen fluctuated only shghtly throughout the test. The pH remamed very
stable throughout the test.
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Upon test completion, the 100g/200 ml elutriate was filtered and acid preserved for metals
analysis. The results of this analysis were; Dissolved Cadmium, 0.11 mg/L, Dissolved Chromium,
<0.02 mg/L, Dissolved Copper 0.16 mg/L, Dissolved Lead, 0.72 mg/L, Dissolved Niclcel 0.15
'mg)LmdDmolvedZmo,thtmg/L _

LCs's (concmtnnon at wh:ch 50 percmt of the organisms dic) were calculable for all of the 24
hour test intervals. ICx's (concentration that causes inhibition of 25 percent of the organisms)
were calwlnble for the 48, 72 and 96 hour mortality data. The results are tabulated below:

TimeInterval  LCw _ ICs DO pH
nital | NA® NA® T6mgL 7.7 units
24bourLCa  100gwL  NC*  &imgL  T8unis

=—=48-hourd:Cis——44:3-gm
72 hour LCsp 4 7 gm/L 40.6 gm/L 7 l mg’L 7.7 units
96 hour LCs 29.3 gm/L 12.5 gm/L 8.5 mg/L 7.7 vnits

*NA = not applicable
**NC = not calculable

" Attached you will find the statistical calculations for LCsx’s and ICys’s at each 24 hour test
interval. :




Client Name _ United States Fish & Wildlife Service
Project Mine Tailings Smdy
Sampling Location _Flood Plain/Jeachim Creek

University of Towa Hygienic Laboratory Effluent Toxicity Testing Report Form

96-Hot_1r Acute Nonrenewal Test

Lab Sample # 9852174

Date Collectad _1-28-1998

Diluted effluent sample ratio {from permit) _Serial Dilution
Address _4469-48th Avenue Court e

Date Recejved _3-3-1998

City/SwteZip _Rock Island, Winois 61201

MORTALITY DATA

Laboratory (Name) _University Hygienic Laboratory

4-20-98 @ 1215

Beginning Dat= _4-16-98 @ 1215 _ Ending Date
Pimephales promelas Monality @ 24 Hours Pimphales promelas Mortality @ 48 Hours
(MNumber Dead/Numbesr Tested) ' (Number Dead/Number Tested)
Comc. Bkl Bk2 Bk3 DBk4 Totalk —— Cooc, Bki Bk2 Bk3 Bk4 Total
Cun. o5 ws WS s o0 cu. ors o8 ws o5 020
100% us 415 s 25 - -lof20 100% s 315 s 345 14/20
50% 0/5 vs . Ys 15 5720 50% s s 45 3/5 12/20
25% /s oss us o5 120 25% U 15 us 520
12.5% o5 3 o/3 s 2120 C12.5% o5 s 135 25 420
625%  0/3 o5 s ¥ e 625% 95 o5 s s 32
3125% o8 o8 5T OS5 020 3125% 05 oS o5 WS 920
LCsy= 100 pgm/L ICyc = Not Calculable LCx=44.3 gm/L 1C:s= 42.9 gm/L
Pimephales promelas Mortality @ 72 Hours Pimphales promelas Manality @ $6 Hours
(Number Dead/Number Tested) . (Number Dead/Number Tested) :
Copc. Bkl Bk2 Bk3 Bk4 Total Conc. Bkl Pk2 Bk3 Bk4 Toal
Cul. o5 o8 s o5 00 cwl. @5 w5 oS o5 00
0% 45 0 &5 s S 1120 00% 4 S5 yS a5 120
50% s M5 A &5 13020 30% 2/ 45 4/5 45 - 14720
25% T, s us 25 sRo 25% Vs us w5 ys 1m0
125% 0/ us s 245 An0 125% 05 s s 35 420
——625% OIS Q45 S S 320 625% Qs 0/s 1/s Vs 320
3.125% O/ 0/5 0/3 oS 020 3.125% 05 oS 0/3 0/5 0/20
LCuw=34.7 gm/L ICys = 40.6 gm/L LCy=29.3 gm/L FCis=12.5 gm/L




ORGANISM DATA
- Pimephales promelasage -~ 8 Days
Reference Toxicant Sodiym Chloride
Reference 48 Hour LCsq 646 _Em/L

SAMPLE DATA (100% EFFLUENT)

. 7.7
24 8.1 7.8
24 16 ' _ 78
24 7.1 ' 17

Time Interval in Hours Temperature °C Dissalved Ouygen (mg/L. . pH (units
in 24 ' 76 .

;aaxE

RY 19 &B
Date Reported:




Date of report: _05-18-1958 Dats Raceived | 03-03-1998 -

[ - Project
Llleeseollidadlsensaslilloeil , . Date Collectad | 01-28-1998
COFFEY , Collection Site | flood plain
U3 FISH & WILDLIFE SERVICE (1) Collection Town | Joachim Creek
ROCK ISLAND FIELD OFFICE . i 96 br elutriate tailing
446943TH AVENUE COURT 98-HC-8-3

ROCK ISLAND IL 61201
(309) 793-5800

IS POrov ...s_'_'_'_ L 4’1‘09‘5_— e

DC/SGB _ 04-23-1998
Dissolved Copper 0.16 mg/L - |EPA 200.7 1DC/SGB D4-23-1998
Dissolved Lead - _ 0.72 mp/L EPA 200.7 DC/SGB 04-23-1998
Dissolved Nickel _ 0.15 mg/L EPA 200.7 DC/SGB 04-23-1998
Dissolved Zine d4mg/l EPA 200.7 DC/SGB 04-23-1998

Description of units mqsuiﬂin this report
mg/L - Milligramsz per Liter :

Iown Laboratory Cartification No. 027. ATHA, ICR, NVLAP, USEPA and other credentials gvailable upon request.

If you have any questions please call Sherri Marine a: &IJ/?ZI-IOWA _rMJ or 319/335-4500. Thank you.

Muey 1. R. Gilcheia, Po.D. 102 Ockdale Campue, #10] OH H.A. Wallnee Building
Dirccwor kowa City, lows 52242-5002 kop:/fwww, shl riowa, sdu ' East Grand, Des Moioca, Jowa 503 [9-0(
31973354500 Fax: 11973154558 5i5/281-5371 Fax: 5157243-1349




Hygienic Laboratory

' : Sample Number | 9764234
: Date of report: 01-07-1998 : Date Received | 12-19-1997
' ‘ o Project
Lllaussolleadalifcpnneslilunel - | Date Collected | 11-21-1997 12:30
MIKE COFFEY © Collection Site | baseball field 3-6"
US FISH & WILDLIFE SERVICE (1) Collection Town | Herculaneum, Mo |
ROCK ISLAND FIELD OFFICE Description | soil _
446948TH AVENUE COURT Reference | HC-97-02B
ROCK ISLAND IL 61201 Collector | COFFEY MIKE .
e Phone] (309) 793-5800
' Purchase Order
Results of Analyses

140 mg/kg by dry wi_|EPA 6010 DC/SGB [12-29-1997 —

Total Lead
Description of units used within this report

mg/kg by dry wt - M:Ihgrams per Kilogram by Dry Weight

Towa Laboratory Cenification No, 027. D‘AIIHA. ICR, NVLAP, USEPA atid other credentials available upon request.

If you have any questions please call Sherri Marine at 800/421-10WA (4692) or 319/335-4500. Thank you.

H.A. Wallace Building

Mary . R. Gilehrist, Ph.D. 102 Oakdale Campus, #101 OH
Director Towa City, lowa 52242-5002 hitp :/fwww uhl uiowa, edu " East Grand, Des Moines, Towa 503194
31973354500 Fax: 319/335-4555 : 5157281.5371 Fax: § liﬂjﬂiﬁ}l‘f‘w 9



Hygienic Laboratory

Sample Number | 9764235

Date of report: 01-07-1998 . Date Recefved | 12-19.1997
l."lllll"ll‘l"ltlllll""lll‘ Date Collected 11-21-1997 12:30
MIKE COFFEY : Collection Site [ baseball field
US FISH & WILDLIFE SERVICE (1) Collection Town | Herculaneum, Mo
ROCK ISLAND FIELD OFFICE - Description | soil
446948TH AVENUE COURT ) Reference | HC-97-02A,
ROCK ISLAND IL 61201 Collector | COFFEY MIKE
Phone | (309) 793-5800
e SO A SO VO OOV ) SO -4, '+~ 0 [ 10 4 11 I R
: , Purchase Order
Results of Analyses
_Inorganic Chemistry

TILIEL

L : STITIEL:
DC/SGB

260 mg/kg by dry wt_| EPA 6010

“Analyte:
Total Lead

12-29-1997

Description of units vsed within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

[éwael'l.aboratory Certification No. 627. AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 800/421-IOWA (4692} or 319/335-4500. Thank you.

H
¥
Mary J. R. Gilchrist, PR.D. 102 Oakdale Campus, #101 OH H.A. Wallace Building
Director Iowa City, Iows 52242-5002 http:/iwww uhl uiowa. edu East Grand, Des Moines, lowz 50319-0¢
' 515/281-5371 Fax: 515/243-1349

319/335-4500 Fax: 319/335-4555




FRT i

. Sample Number | 9764236
Date of report: . 01-07-1998 Date Received | 12-19-1997 -

’ - Project
[l[llIOll"lllll"t"t""'llltl Date Collected | 11.21-1997 12:00
MIKE COFFEY Collection Site | boat ramp park 3-6" .
US FISH & WILDLIFE SERVICE (1) Collection Town | Herculaneum, Mo
ROCK ISLAND FIELD OFFICE - Description | soil
4469-48TH AVENUE COURT Reference | HC-97-01B
ROCK ISLAND IL 61201 ' Collector | COFFEY MIKE

Phone | (309) 793-5800 _
e a— ooy ,.. e e e ke et e 8 s e o WL - e o e et tem e e '. :IWS_Id__&;!I?pe_ P S . R
- Purchase Order
Results of Analyses

nic Chemistry

112-29-1997

DC/SGB

. [Total Lead N 140 mg/kg by dry wi | EPA 6010

: Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

lowa Laboratory Certification -No. 027. AIHA, ICR, NVLAP, USEPA agnd other credentials available upon request.

If you have any questions please call Sherri Marine at 800/421-I0WA (4692) or 319/335-4500. Thank you.

Mary J. R. Gﬂchﬁst.'Pﬁ.D. . 102 Qakdale Campus, ¥101 OH H.A. Wallace Bui!ciing
Direcior Iowa City, fowa 52242.5002 hap/hvww.uhl wiowa, edu . East Grand, Des Maines, lowsz 503194

319/335-4500 Fax: 319/335-4555 515/281-5371 Fax: 515/243-1349



Hygienic Laboratory

- : Sample Number | 9764237
Date of report: 01-07-1998 Date Received | 12-19-1997
Project
!l"su_u"uluuhuuc""lul Date Collected { 11-21-1997 12:00
MIKE COFFEY - _ Collection Site | boat ramp park 0-3°
US FISH & WILDLIFE SERVICE (1) " Collection Town | Herculaneum, Mo
ROCK ISLAND FIELD OFFICE - Description | soil
4469-48TH AVENUE COURT Reference | HC-97-01A
ROCK ISLAND IL 61201 Collector | COFFEY MIKE
' Phone | (309) 793-5800
o P T i . __mays_zld:&;[w e e e T
' . Purchase Order
Results of Analyses

Ino anicCh- ni

Method: i
EPA 6010

DC/SGB_____ [12-20-1997 _

Total Lead

. : Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight '

+ lowa Laboratory Certification No. 027. AIHA, ICR, NVLAP, USEPA and other credentials available upori reguest.

If you have arny questions please call Sherri Marine at 800/421-IOWA (4692} or 319/335-4500. Thank jou.

H.A. Wallace Building
East Grand, Des Moines, lowa 5031900
515/281-5371 Fax: 515/243-1349

102 Ozkdale Campus, #101 OH
lowa City, lowa 52242-5002
319/335-4500 Fax: 3193354555

Mary J. R. Gilchrist, Ph.D. : - '
hatp:/iwww.uhl. uiowa . edu

Dircctor




ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF CRIMINAL ENFORCEMENT, FORENSICS, AND TRAINING
NATIONAL ENFORCEMENT lNVESTlGATIONS CENTER
REGICN 7 TECHNICAL COORDINATOR

1222 SPRUCE STREET
ST. LOUIS, MIISSOUR! 63103

November 27, 1998
SUBJECT: . Doe Run Lead Company Environmental Data - NEIC Project #RP-0519

FROM: Fred Niermann
Region 7 Technical Coordinator

omiim e = National-Enforcement Investigations-Genter— s

TO: Steven Howell, Special Agent in Charge
St. Louis Area Offi

The undersigned an employee of EPA’s National Enforcement Tnvestigations Center

(NEIC) sampled the waters and sediment adjacent to the Doe Run smeiter tailings:pife that is 1
located next to Joachim Creck in Herculancum, Jefferson County, MO. The waste pile was

sampled on March 24, 1998 with the guidance of Fish and Wildlife Service SA Dan Burleson.

The tailings pile was bc:ng flooded with Mississippi River water that was backing up the channel (<
of Joachim Creek during an carly spring flood event..The sarnp]e loeations are shown on the
attached map The results ,ﬂ%t‘ thfgy a_.na]ysu from the EPA - Region 7 laboratory i i3 also attached. / ()é

" The data lﬂdlcatcdplhat e presentin vErtthatis:
I B ; SRR

¢

3‘“

=“fhe}iyv.t.f&att:ttJ:h:{t)mgff:hs ARR edATOTHItHE rtithatis;
: sam 31 4001)% The water contained high concentrations of
fead (5[}3&-, /1% zine (310 mg/l), and coppcr (11.8 mg/N). This discharge is directly into flood
waters from the Mississippi River, a water of the United States. . Y

The other sites Doe Run 6-8 arc located along the edge of the smelter tailings piles and show that
metals arc present in the water (sample results 002 - 004) and the smelter waste tanhngs (scdiment

samples—102 --104), '

b
- ] )
’7“16";& & %'C-M Crtn
Frederick J. Niermann

Regional Technical Coordination - Region 7
National Enforcement Investigation Center
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ARALYSIS AEQUEST DETAIL REPOAT ACTIVITY: 8-U6P30 : " VALIDAYED OATA
_ o WwATER wq,gg wmu. jw‘h‘f'l SEHMmenT
CONPOUND uNiTs, 00 102 | 004 102
. _‘E']_A_l‘-_[;‘lisﬁauﬂ}b (Mp-bo;ﬂu.:(? .(puﬂ Out2i01) L{MAs-DuIRag) (ras- Outeuw G )
;;Ei-;;;E;;E----;;[:-;;-;E;;ﬁ--.--- BT ICRY! T R T R v :k-;;-‘-_----f;.: [
VKOG BARIUN, TOTAL, BY lcAP '“""“fGE}I‘.??i""""""EBETB""""""E110 5657 T
VHOS BERYLLLUN, TOTAL, BY ICAD s war 0.a20 v :0.420 Mt A
Un0S CAOMIUN, TOTAL, BY 1CAP wegL iezre i TR ey T
;i;$‘E;;I:}j‘?;?:h, oY fcar éﬂilL ;11100 BT i32.2 @ : IR
yNod cunonluu, ToJAL, BY lcAp :;;7:-;;;:;-----------':T;; ------- , :lLlﬁ ;f:T ----- T i --------------- :
XA AN S LT NS NN | I T I —
UN10 [RON, TOTAL,[my 1cap \ SUG/L :564000 2900 16430 : :
VA1 RANGANESE, TBTAL, &Y LCAP -Eﬁs/x w0 ne s {l N joTTTTTT T

EHE-EBE;EEERGR" oTAL, BY fear TIueju 9.9 - Al rk.kd Ty Ty,
VA3 RICKEL, TOTAL, O 3CAP i 3;;7:-';;53-‘-"---_---f;;;---- i2¢.0 'Y i
N T — TS TR T TS S
K15 AXTINOKY, TOJAL, BY ICAP EGG/L 122.7 :;; ' ----5-.17 2 U :p7. v T
VK16 SELENIUN, TOTAL, BY LCAY? - %ule :5:3 T ZEiE"""“”B':ZBﬁ: "y the, v T
VK17 TITARIUE, _ToJAL, BY 1cAr - esL a1se - iser i79.8 i T
RIS THALLIUH, roran. &Y 1cAr et es T iNes  yiss.2 y oo
VATP VANADIUN, rowaL, wotear T e iz T vizs v 2,31 v - T
W20 TINC, TOTAL,lBY 1ear T weyL 30000 sz $2340 : R
un2) caLctun, ToTiL, By rear inefL isok 0.7 - Ti22.8 1 R :
unzz macuesion, 1draL, av ;car - gL ze LT vee T 0.7 3 H ot

VAZ) 30D1UN, TOTAL, BY BCAP Iegu tzes s i3.70 508 I
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ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF CRIMINAL ENFORCEMENT, FORENSICS, AND TRAINING
NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
REGION 7 TECHNICAL COORDINATOR
1222 SPRUCE STREET
$7. LOUIS, MUSSOUR| §3102

November 27, 1998
MEMORANDUM
SUBJECT: Doe Run Lead Company Environmental Data - NEIC Project #RP-0519

FROM: Fred Niermann

Region 7 Technical Coordinator . e

e National Enlereement. [nvestgations “Center

TO: Steven Howell, Special Agent in Charge
St. Louis Arca Office

The undersigned an empioyee of EPA’s National Enforcement Investigations Center
(NEIC) sampled the waters and scdiment of Joachim Creek adjacent to the Doe Run lead smelter
in Herculaneum, Jefferson County, MO on February 9, 1998, The creck was sampled at two
locations where storm water from the Doe Run facility enters Joachim Creek, a water of the
United States. An upstream sample was also obtained from the boat rarnp in the town of
Herculaneum. The sample locations are shown on the attached map. The results of the analysis
. from the EPA - Region 7 laboratory is also attached. Thg data indicated that higher
concentrations of total metals are present in the water ‘and sedimerit at locations 101 (water),
101(sediment), 102 (water), 002 (sed:mcm) adjacent to the Doe Run waste pile than the upstream

location of [03(water) and 003(sediment) located at the Herculaneum boat ramp..
.h- ?

- - :ZJ eed b Vit
Frederick J. Niermdnn ;
. Regional Technical Coordination - Region 7
National Enforcecment Investigation Center
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Photographic Record




Photographic Record

Index

Photograph Number: 1

Subject: Areal View of Slag Piles in Joachim Creek Floodplain. The Mississippi Riverisin
background. Joachim Creek and the City of Herculaneum are in the foreground

Photographer: USFWS-LE, Dan Burleson

Date: March 1998

Direction: Southeast

Photograph Namber 2
Subject: Close Up Ground Level View of Slag Piles in Joachim Creek Floodplam

Photographer: USFWS-LE, Dan Burleson
Date: March 1998 =
Direction: Northwest

Photograph Number: Repeat of Number 1
Subject: Note flood conditions for Joachim Creek and sheetwater adjacent to slag piles.

Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: Southeast

Photograph Number: 3

Subject: Areal View of Slag Piles in Joachim Creek Floodplain. Joachim Creek at left edge of
photograph and sheetwater pool at right edge of photograph.

Photographer: USFWS-LE, Dan Burleson

Date: March 1998

Direction: North

Photograph Number: 4

Subject: Closer View of Photograph Number 3. Note area just top of center that illustrates the
potential for erosion and transportation of slag materials from the slag piles on into
Joachim Creek.

Photographer: USFWS-LE, Dan Burleson

Date: March 1998

Direction: North
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Photographic Record
Index (continued)

Photograph Number: 5
Subject: Joachim ‘Creek Floodplain Ditch One Adjacent to Slag Plles Note that the ditch is full

of Joachim Creek floodwater and this photograph illustrates the potential for erosion and
' transportation of slag material from the slag piles on into Joachlm Creek.
Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Dlrectlon North

Photograph Number: 6 - .
Subject: Joachim Creek Floodplain Ditch Two Adjacent to Slag Piles. Note that the ditch is full

of Joachim Creek floodwater and this photograph illustrates the potential for erosion and
transport of slag material from the slag piles on into Joachim Creek.

Photographer: USFWS-LE, Dan Burleson

Date: March 1998

- Direction: Northwest

Photograph Number: 7
Subject: Joachim Creek Pool of Surface Water and Outlet Ditch Three. Note that the ditch is full

- of Joachim Creek floodwater and this photograph illustrates the potential of erosion and
transgort of slag material from the slag piles 6n into Joachim Creek.
Photographer: USFWS-LE
Date: March 1998
Direction: Northwest
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